We analyze the relationship between the development of contractual savings institutions and banks' profitability and loan maturity choices. We discuss the potential mechanisms through which the development of contractual savings institutions may affect the banking sector. We show that the development of contractual savings institutions has a significant impact on bank spreads and loan maturity. After controlling for banks characteristics, macroeconomic factors and standard indicators of financial development, we show that the development of contractual savings institutions is associated to: i) increased efficiency of the banking system; and ii) greater resilience to credit and liquidity risks.
INTRODUCTION
The emerging economies' crisis stress repeatedly the risks associated with the international financial system. Excessive volatility of capital flows exacerbates the structural weaknesses of these economies, especially in the banking system. Thus, policy makers are urged to reassess banking supervision and regulation. However, this cannot go without a clearer understanding of the interaction between banks and other components of the financial structure to define future strategies.
Recent studies show indeed that contractual savings have become important actors of financial systems in developed and also in a handful of emerging economies (e.g., Chile, South Africa). They are also growing at a fast pace in several Latin American countries (e.g., Argentina, Mexico) and demographic evolution may increase the benefits associated to a funded system in other countries. Impavido and Musalem (2000) and Catalan, Impavido and Musalem (2000) show that the development of institutional investors, in particular contractual savings, partly explain the rapid expansion of stock markets over the past 15 years. Impavido, Musalem and Tressel (2001) show moreover that the development and asset allocation of contractual savings have had an independent impact on firms' financing choices after controlling for macroeconomic and firms' characteristics. They identify several channels. In market-based economies, an increase in the proportion of shares in the portfolio of contractual savings leads to a decline in firms' leverage. In bank-based economies, instead, an increase in the size of contractual savings is associated with an increase in leverage and debt maturity in the corporate sector. This suggests that firms are more resilient to refinancing or bankruptcy risks.
However, while the banking system plays a crucial role in most economies as it provides external finance to firms excluded from the securities market, the interaction between contractual savings institutions and banks and its implications on the cost of capital for the firms has not been assessed yet. Impavido, Musalem and Tressel (2001) propose several mechanisms through which contractual savings interact with the banking sector and that are consistent with their results. First, contractual savings, as competing intermediaries, may increase the efficiency of the banking sector. Underwriting costs may also decrease, thus lowering the cost of access to capital markets. Moreover, banks may respond to more intense competition by concentrating on their core comparative advantage -that is their superior ability to monitor firms -and increase short-term loans. As bank liabilities are liquid, this may reduce the balance sheet mismatch of the banking sector. Second, contractual savings institutions may also be complementary to banks. Indeed, banks may for instance issue long-term securities bought by contractual savings institutions, or the latter could invest in long term bank deposits. As a result, the term-transformation risk in the banking sector may decrease. The development of contractual savings institutions may therefore increase the stability and efficiency of the banking system when adequate regulation and supervision are effective.
This paper provides a first step in providing a better understanding on the impact of contractual savings development on the banking system. First, we provide a discussion of the potential channels through which the development of contractual savings -3 - institutions might affect the efficiency and stability of the banking system. Second, using bank level data across countries we provide regression analysis on panel data in order to assess the impact on contractual savings on bank efficiency and lending behavior. We concentrate on profitability measures and on term transformation and credit risks indicators.
I

INTERACTION BETWEEN CONTRACTUAL SAVINGS INSTITUTIONS AND BANKS
In this section, we discuss the potential mechanisms through which the development of contractual savings institutions might affect the banking system. We want to address two main questions. First, does the development of contractual savings institutions increase or decrease the competitive pressures on banks? In other words, are banks and contractual savings institutions substitute or complementary? Second, does the development of contractual savings institutions enhance the stability of the banking system?
The broad movement of financial liberalization that started in the early eighties has deeply modified the functioning of banking systems in many countries. Increased competitive pressures may increase efficiency of the banking sys tem, but may also increase instability when proper regulation and supervision is not set. Surprisingly, few studies have analyzed the efficiency, profitability and balance sheets of banks on a crosscountry basis 1 . In particular, whereas financial liberalization was often associated to competitive pressures from non-bank financial institutions, there has been, to date, no attempt to analyze both empirically and theoretically the interaction between the banking system and other financial institutions (except the stock market) 2 .
First, we want to assess whether the development of contractual savings institutions has increased the competitive pressures on the banking system, and more particularly how the behavior of banks has been affected, across countries and over time. In doing so, we want to assess the specific impact of contractual savings, after controlling for banks' characteristics, financial sector development, and the macroeconomic environment.
Contractual savings institutions will act as competing suppliers of funds, hence competitive pressure on the banking systems will increase, either indirectly or directly. Contractual savings institutions will indirectly increase competitive pressures because the development of contractual savings institutions is associated to the development and increased liquidity of the capital markets ). The cost of issuing securities will decrease 3 , hence reducing the market power of banks 4 . Moreover, contractual savings institutions may increase the supply of public information on capital market and have positive spillover effects on the monitoring of borrowers by banks. In -4 -addition, the development of contractual savings institutions will directly increase the competitive pressures on the banking system. First, they will compete on the saving side (for instance, in France, the development of life insurance over the past 10 years has implied a significant reallocation of savings from more "classic" banking savings instruments). Second, they will compete on the lending side, either directly or indirectly, by increasing the demand for securities on the primary markets. Hence, we should expect to observe an impact on banks behavior. Competition, however, will be two-dimensional. First, competition will be in price, thus we should expect a decrease in bank net interest margins as contractual savings institutions develop. Second, banks may modify the maturity of their loans. As contractual savings institutions have a comparative advantage in supplying long-term finance 5 , banks may decrease the maturity of their loans 6 . Therefore, one might expect to observe a decrease in the maturity of bank loans.
However, contractual savings institutions may also be complementary to banks. First, as noticed by Demirguc-Kunt and Maksimovic (1996), banks and stock markets may be complementary 7 . Information disclosure requirements and generally the increased transparency associated to capital market development may stimulate the monitoring activity of banks 8 , lowering the credit risk borne by the banking sector 9 ; an increase in bank lending and total profitability may be observed as capital markets develop. Second, contractual savings institutions may provide long-term resources to banks, thus reducing the int erest rate and liquidity risk in the banking system by limiting the term transformation activity of banks 10 . Therefore the maturity of bank loans may increase if such complementarity effects dominate.
Second, the development of contractual savings institut ions may increase the stability of the banking system, thus reducing systemic risks that may potentially lead to banking crisis 11 . This would be the case if the development of contractual savings institutions reduces the risks borne by the banking sector. First, credit risk may be reduced if the development of contractual savings institutions leads directly or indirectly to an increase in bank monitoring. Second, the development of contractual savings institutions may reduce interest rate risks and liquidity risks associated to the term transformation of assets realized in the banking system. On the one hand, as noticed in the previous paragraph, if 5 Contractual savings institutions have long-term liabilities. 6 The maturity choice is also affected by monitoring decisions (Stiglitz and Rey (1993)). 7 Bank and market finance are complementary also because they finance different segments of the firm population: see Diamond (1991) , Bolton and Freixas (2000) among others. 8 However, the theoretical relation between stock market transparency, liquidity, and monitoring of firms by claimants (banks or investors) is not clear-cut as first illustrated by Grossman and Stiglitz (1984) . See also Holmstrom and Tirole (1993) . 9 stresses the "multiple avenues" of financial systems by comparing aggregate net flows of bank loans and market debt finance. 10 Following Diamond and Dybvig (1983) , systemic risk in the banking system has been identified as a consequence of maturity transformation and the "sequential service" constraint on bank liabilities; in addition, imperfect information and moral hazard increase this fragility of the banking system (Chen (1999) ). Freixas and Rochet (1997) provide a guidebook to microeconomic theories of banking. 11 Increased competitive pressures and financial stability are not incompatible. For a recent theoretical analysis, see for instance Koskela and Stenbacka (2000) who show that loan market competition, which leads to a reduction of lending rates and higher investments without increasing the equilibrium bankruptcy risk of firms. In addition, whether a reduction in term transformation risk in the banking system leads to more or less efficient lending decisions is an empirical question.
-5 -contractual savings institutions are competitors to banks, the latter may indeed respond to competitive pressures by concentrating on their core comparative advantage (associated to narrow banking), -that is their superior ability to monitor firms -and increase shortterm loans. Banks will therefore be able to avoid losses caused either by unexpected increase in short-term interest rates or by sudden withdrawals. On the other hand, if contractual savings institutions provide resources to the banking system (either in the form of loans, deposits, or by buying securities issued by banks), banks will be less sub ject to liquidity risks for a given level of long-term assets. They may therefore increase the supply of long-term loans 12 . Finally, the recent emerging economies' crisis have stressed the risks associated to short-term capital flows. Excessively volatile capital movements have exacerbated the structural weaknesses of these economies, that were magnified by fragile banking systems 13 . This financial risk is associated to the difficulty (or impossibility) for these economies to borrow abroad in their own currencies, and long-term. One of the solution is to deepen domestic financial system in order to develop domestic sources of long-term finance (see for instance Caballero (2001)), which is the comparative advantage of contractual savings.
The development of contractual savings institutions, given adequate regulation and supervision 14 , may therefore enhance the stability and efficiency of the banking system.
II
DATA AND EMPIRICAL STRATEGY
II.A Data
We use balance sheet and income statement of commercial banks, aggregated by country each year, from the Bankscope data base provided by IBCA. We use an unbalanced sample of banks over the period 1991-2000, in order to maximize the time-series dimension for each country.
The database on contractual savings is taken from Impavido and Musalem (2000), extended for several countries (Argentina, Brazil, India and Mexico). It includes information from different sources (including the OECD institutional investors data 2000, and national sources) on total assets, financial assets, and allocation of assets for pension funds and insurance companies.
All other macroeconomic variables are obtained from various sources: Datastream, the World Development Indicators, the IMF International Financial Statistics and the Bank for Internationa l Settlement for bond markets data. 12 Our results are consistent with this assertion. 13 See the recent literature, such as Aghion, Banerjee and Bachetta (2000), Caballero and Krishnamurthy (2000), Chang and Velasco (1999) , Rodrik and Velasco (1999) and Deckle and Kletzer (2001) . For empirical analysis, see Demirguc-Kunt and Detriagache (1997, 1998, 2000) and Harwood et al. eds. (1999) . 14 See Barth et al. (2001) for an analysis of the prudential regulation of banks (see also Dewatripont and Tirole (1994) ). Generally, La Porta et al. (1997 Porta et al. ( , 1998 claim that laws are important determinants of crosscountry differences in firms' external finance choices.
II.B Definition of variables and empirical strategy
We want to assess the impact of contractual savings institutions on banks' characteristics. More specifically, we analyze: (i) profitability (ii) the maturity structure of loans, (iii) credit risk, and (iv) the structure of liabilities. We focus on pooled (GLS) estimates and panel estimates (GLS with fixed effects). The GLS estimator corrects for heteroschedasticity specific to each panel (country). Fixed effects estimatio ns are important in so far as they control for country specific regulatory and supervision characteristics that may partly explain the cross-country variation of our bank variables 15 16 .
The dependent variables that we consider are: (i) net interest margin (NIM), defined as the accounting value of a bank's net interest income over total assets, (ii) profitability (Profit), defined as profit before taxes over total assets 17 18 , (iii) loan maturity defined as short-term loans (with maturity less than one year) over total loans (STL), (iv) credit risk proxied by loan loss provisions (over total assets, or over total loans), and (v) the importance of short-term liabilities, proxied by customer + short-term funding (over total assets).
The two first variables describe the profitability of banks, hence proxy for their efficiency. The NIM variable accounts for banking spreads; this variable allows us to assess whether banks pricing behavior may be affected by the development of contractual savings institutions. In addition, the NIM is also affected by the credit risk borne by the banks. The NIM variable is indeed an ex-post measure taking into account the realized default rate. For these reasons, we use also the Profit variable that accounts for all sources of bank profits.
The third variable describes the maturity transformation activity realized in the banking system; more specifically, we want to test whether the development of contractual savings institutions has had an impact on the maturity of bank loans. In other words, do banks increase or decrease long-term lending when contractual savings institutions develop?
The fourth set of variables aim at describing the credit risk borne by the banks. We use two measures: first, loan loss provisioning over total assets is the relevant variable to understand the indirect impact of contractual savings on profitability via the reduction in credit risk. The second variable, loan loss provisions over total loans, roughly describes the risk of the loan portfolio.
We use three sets of explanatory variables: (i) banks' characteristics, (ii) macroeconomic factors, and (iii) financial system characteristics 19 . All the relevant variables are expressed in percentages.
II.B.1 Bank-specific characteristics
The first bank characteristic is the book value of equity divided by total assets (ETA). Recent studies (see for instance Demirgüç-Kunt and Huizinga (1999a, 1999b) for crosscountry comparisons) show that there exists a positive relationship between bank profitability and capitalization. High capitalization and profitability may indeed reflect a high franchise value (Caprio and Summers (1993) ). Moreover, well-capitalized banks may face lower bankruptcy risks, thereby reducing their costs of funding. In addition, we want to control that loan maturity is not explained by the structure of banks liabilities.
The second variable controlling for the structure of bank liabilities is customer and short-term funding over total assets. It includes all short-term and long-term deposits plus other non-deposit short term funding. Again, this variable controls that loan maturity is not driven by the structure of liabilities. This is important in so far as we want to test whether the development of contractual savings institutions has an independent impact on bank loan maturity that is not driven by other bank-specific characteristics.
We include two variables describing the structure of bank activities. The first one is total loans over total assets. The second one is non-interest earnings assets over total assets. Non-interest earnings assets are mainly cash and non-interest earnings deposits at other banks.
Finally, we control for overhead expenses, expressed as a percentage of total assets. This implies that differences between net interest margin and profits before taxes are explained by variations in non-interest income (or taxes and provisions for loan losses).
II.B.2 Macroeconomic factors
Various macroeconomic factors may affect banks profitability and loan maturity. We use the Log of GDP per capita as a broad measure of economic development. Richer economies have in general more efficient institutions, a better compliance with the legal system in general, and with creditor rights, accounting standards and transparency rules (on the stock market) in particular. Moreover, the inclusion of country fixed effects further controls for unobserved country-specific regulation and supervision. The inflation rate is an indicator of both the government's management of the economy and whether long-term contracting is likely to be widespread. It characterizes also the opportunity cost of holding money. We also include government fiscal balances (% GDP) to control for the demand for public debt 20 .
II.B.3 Financial system characteristics
The stock market and banking sector variables control that our contractual savings variables are not simply a proxy for the level of development of the financial system and the degree of competition between capital markets and banks 21 .
II.B.3.1 The stock market
First, we measure the size of stock markets by the stock market capitalization (in percentage of GDP). This variable has been widely used in the recent literature. The ability of the stock market to provide risk diversification opportunities and information also depends on its level of activity and liquidity (Levine and Zervos (1998)). Greater liquidity will encourage investors to acquire stakes in risky firms 22 and will enhance information acquisition by large investors (Holmstrom and Tirole (1993) ). Greater informational content in prices will increase the efficiency of capital allocation, whereas better public information may have a spillover effect on the long-term debt market by reducing initial informational asymmetries, as illustrated in the model in Impavido, Musalem and Tressel (2001) . Activity in the stock market is measured by total stock traded over GDP and liquidity is proxied by the turnover ratio, that is the total value traded, in proportion of the stock market capitalization.
II.B.3.2
The banking system
The degree of comp etition among banks, and between banks, capital markets and other non-bank financial intermediaries depends on the level of development of the banking system. Moreover, the tendency of banks to engage in long-term lending may also depend on the deepening of the banking sector. We use domestic credit provided by the banking system over GDP as a proxy for the development and soundness of the banking sector.
II.B.3.3 Contractual savings institutions
The level of development of contractual savings institutions is proxied either by contractual savings financial assets over GDP or the log of contractual savings institutions financial assets over GDP. The Log allows to capture non linearities if for instance the impact of contractual savings development is larger for low initial levels of development than for high initial levels of development. Simple scatter-plots indeed suggest the existence of such non-linearities for NIM, profits, and loan maturity.
II.B.4 Empirical strategy
We start with summary statistics of the variables defined in the previous paragraph. A detailed description of the evolution of contractual savings institutions over the period studied in our sample can be found in Impavido, Musalem and Tressel (2001 Table 1 presents the sample of countries that are included in our contractual savings database, and the total number of banks available for each country. We have data for 34 countries, including 13 emerging economies (Argentina, Brazil, Chile, Hungary, India, Korea, Malaysia, Mexico, Singapore, South Africa, Sri Lanka, Thailand and Turkey). The contractual savings data include information on total financial assets and portfolio composition for pension funds and insurance companies (in particular corporate stocks), except for 6 countries for which we have no information on equity investments (Austria, Brazil, France, Japan, Spain, and Turkey). The Bankscope database has a very comprehensive coverage in most countries, with banks included roughly accounting for 90 % of total banking assets (Demirguc-Kunt and Huizinga (1999)). Table 2 provides the definition of the variables used in the regressions. As described in detail in Impavido, Musalem and Tressel (2001), there has been a spectacular increase 23 in the total assets managed by pension funds and life insurance companies, 24 25 relative to GDP. Expressed in rate of growth, the increase is even more impressive. Contractual savings financial assets, relative to GDP, have been growing at an average annual rate of 17.7%, 3.4%, 6.9%, 6.0%, 7.9%, 8.99% and 4.6% respectively in France, Germany, South Africa, the United States, the United Kingdom, Chile and Korea. As shown by Impavido and Musalem (2000) and discussed also in Impavido, Musalem and Tressel (2001), this development has been similar, in term of growth, to the development of capital markets, and may partly explain this evolution. Table 3 provides simple descriptive statistics while Table 4 displays the correlation between the main variables. Net interest margins display some slight differences between countries, when averaged over the period, with a maximum value of 7.71% for Turkey and a minimum of 1.05% in Switzerland. Argentine banks are the most capitalized, on average (14.62% of total assets), while Belgium ones are the least capitalized (3.64%). Banks have the highest proportion of loans in their assets (72.7%) in New Zealand, while those in Brazil have the lowest proportion of loans (33.9%). The maturity of loans exhibits also significant differences (we have the information on loan maturity structure only in 15 countries): 92.5% of Greek banks loans are a maturity below 1 year while on the contrary almost 80% of loans by Belgium banks have a maturity above 1 year. Table 4 finally shows that there is a strong negative correlation between the net interest margin and the log of contractual savings financial assets (%GDP). Note that the correlation is also negative and significant if we simply consider contractual savings financial assets over GDP. The proportion of short-term loans in total bank loans is also strongly negatively correlated with LogcsfaGDP suggesting that the development of contractual savings institutions is associated with an increase in loan maturity. The structure of liabilities does not seem to be significantly correlated with the development of contractual savings 26 . Finally, credit risk seems to be negatively correlated with the development of contractual savings institutions. Note the large crosscountry differences: the top 4 countries in term of credit risk (LLTA) are Hungary (2.36%), Argentina (1.56%), Thailand (1.18%) and Brazil (1.16%), while banks face the lowest credit risk in Germany (0.06%), Austria (0.10%), Belgium (0.21%) and Ireland (0.24%). In the former group, contractual savings financial assets are 4.3% of GDP on average, and 29.6% on average in the latter group. This suggests that contractual savings may have some explanatory power for such cross-country differences. The econometric analysis will confirm its robustness. This is consistent with conclusions drawn by Impavido, Musalem and Tressel (2001). Finally, Figures 1, 2 and 3 illustrate the correlation between maturity of loans, net interest margin and credit risk, respectively, with the development of contractual savings.
III EMPIRICAL RESULTS
III.A Descriptive statistics
These simple statistics neither account for banks' characteristics, nor allow one to conclude that the correlations are not the result of the correlation with stock market and banks characteristics. In the next section, we provide a simple econometric analysis that confirms that the correlation between banks' profitability, loan policy and the activity of institutional investors is not merely a functio n of banks' characteristics and other macroeconomic factors. Table 5 , 6, 7, 8, 9 and 10 report regression results respectively for (1) the net interest margin, (2) the profit rate, (3) the maturity of bank loans, (4) the credit risk (loan loss provisions over total assets), (5) the credit risk proxied by loan loss provisions over total loans, and (6) the structure of liabilities (customer and short-term funding over total assets). For each dependent variable, we report OLS and within (fixed effect) estimates. In each case, time dummies are included (not displayed in the tables), and we include the full set of control variables described in the previous sections. Moreover, we controlled for the potential simultaneity bias between the dependent variable and the contractual savings variable in two ways: first, we use the lagged contractual savings variable; second, we instrumented the contractual saving variable by its lagged value and a set of lagged macroeconomic indicators (see Impavido and Musalem (2000) ). This also suggests that causality -if any -is more likely to go from contractual savings development to bank profitability and loan maturity. The lag may also simply reflect the time adjustment for the impact of contractual savings to materialize.
III.B Regression results
-11 - Table 5 displays the results of the net interest margin regressions. First, the NIM is positively correlated with the capitalization ratio, which is consistent with previous studies (see Demirguc-Kunt and Huizinga (1999) ). It is also significantly and positively correlated with the structure of assets, the sources of funds and overhead expenses. Note however that the last correlation probably simply reflects the financial statement accounting identity. Second, it is negatively correlated with stock market liquidity, but positively correlated with stock market activity. Government fiscal balances are negatively correlated with net interest margin, possibly reflecting macroeconomic uncertainties. Inflation and real GDP per capital growth are positively correlated with NIM when considering cross-country variations (OLS) but negatively correlated with NIM when considering within variations (fixed effects). Third, the level of development of contractual savings institutions (LogcsfaGDP) is negatively associated with net interest margin 27 when concentrating on cross country variations (however within country variation has not significant impact): We have a logarithmic relation between contractual savings development and net interest margin; this suggests that the magnitude of the impact depends on the initial development of contractual savings institutions. The impact is large at low initial level of contractual savings development, and it decreases as contractual savings institutions develop. Therefore, our results are consistent with the initial hypothesis that the development of contractual savings institutions is associated to increased competitive pressures in the banking system, leading banks to reduce the spreads between loan and deposit rates. Table 6 displays the results of the profit regressions. Note now that the correlation between contractual savings development and bank profits is reversed. Indeed, while the OLS regression does not show any significant correlation, the fixed effect estimation provides a positive and significant correlation between contractual savings development and bank profitability. While banks tend to choose lower spread when contractual savings institutions are more developed, the total impact on profit is surprisingly positive. In Tables 8 and 9 , we show that the impact is likely to go through a reduction in credit risk.
Loan maturity regressions are summarized in Table 7 (these estimations are realized on a subset of 14 countries for which we have the information). Note that, given the bank level control variables included in the regressions, the results obtained on the LogcsfaGDP variable do not reflect modifications in the structure of assets or liabilities of the banks. First, standard measures of financial development do not seem to explain the loan maturity, while GDP growth and inflation do have a significant effect. Second, the level of development of contractual savings institutions has a positive and significant effect on loan maturity. Given the discussion in the second section, this suggests that, even if banks seem to face higher competitive pressures when contractual savings institutions develop (thus reducing interest spreads), they do not reduce the maturity of loans (in other word they do not seem to concentrate on their core activity). On the contrary, there seems to be a complementarity between the two institutions when concentrating on the loan maturity dimension 28 .
In Tables 8 and 9 , we show moreover that there is a strong negative correlation between credit risk borne by the banking system and the level of development of contractual savings institutions. It is worthwhile underlying that this strong result does not reflect cross-country differences, for instance the level of economic development 29 . This result complements the conclusions of Impavido, Musalem and Tressel (2001) who show that the corporate sector is more resilient to various shocks when contractual savings institutions are more developed or invest more on the stock exchange.
Finally, we show in Table 10 that, within countries, the development of contractual savings implies a reduction in short-term liabilities of the banking sector. Hence, this result is also consistent with complementarity between banks and contractual savings institutions.
IV CONCLUDING REMARKS
This paper is a first attempt at assessing the interaction between the banking system and contractual savings institutions that have rapidly developed over the past 20 years in many countries. We show that the development of contractual saving is associated with a more efficient banking system. Moreover, our results strongly support the argument that the banking system is more resilient to liquidity and credit risks when contractual savings institutions are more developed. They are consistent with the conclusions drawn by Impavido, Musalem and Tressel (2001) concerning firms' financing patterns. 28 For various aspects of the role of long-term finance, see the discussion in Impavido, Musalem and Tressel (2001). 29 Indeed, we obtain the same result in the fixed effect estimations. 
APPENDIX A
OLS Fixed Effects
